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DETERIORATION JF AIRPLANE FABRICS.*
By
Fr. Wendt.

33né Rarcrt of t-e German Experimental Institute for Aviation
at Berlin-Adlershof.

The ocovservasion that airplane faorics, after long use,
loss tkelr original strength, caused the German Expe-imental
Instituie for Aviation to oarry out a serlses of experiments on
the elfsot of weathering on the oloth covering of airplane wings
and fuselages.

An alr trafflo company furnished, for tkis purpose, "dcpsd®
snd rainked febzic waich had besn used on tre wings and fuselags
of a military alirplans conve;ted into a traffio alrplane. It
nay be assumed that ths wing fabric originally conformed to the
snpecificetions of the "Flugzeugmeisterei® (technioal airplane
ssotion). At that tize, the stipulations for undoped fabrio,
vwnen the wary was rargllel So the ribe, required a ténsile
strenziz of at least 700 kg/m in the direction of the warp and
02 at least 1000 kg/m in the direction of the woof; also that
ths =longabion should not exceed 13% in the direction of the
<arp, ncr 7% in %he direction of the woof. Doping inoreased
ths tsnsils strength about 50%, or to about 1050 and 1500 kg/m

ragpsctively.

* From "Zeitsokrift fur Flugteohnlk und Motorluftschiffahrt,”
lovaber 30, 1931, p. I35,
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Tha temslls tests wers made vith & faoric-testing maciirs
?onstructed by ths Schopper Comparny in Leirzig. Both tensile
strengt: and'elongation were deterrined. The free longth of
the tested strips was 20 om. Since it was imposgsible, in tters
stripe, to distingrish the direstlon oz thg wa;p from tkat of
the woof, no test could bes made in this respect. The resulis
of the tests ares shown in the tables.

Sample I: 014 doped alrplane fabric from the bottom of a
left upper wing with gray and black pairt already begirning to

scale off.
| %o, of Test | % Elongation | Tensile strength in kg/m
' 1 3.8 1200 '
| 3 4.8 1160
3 4.0 1173
4 5.6 880
| 5 4.0 1033
i
. Average 4.0 1089

Sarrle II: 01d doped alrplane fabric from the top of a
left uprer wing, with gray paint already scaling badly.

Fo. of Test | % Elongation Tersile strength in kg/w
1 4.7 550
3 4.0 444
3 4.4 486
4 4.2 I 486
5 4,0 533
Average 4.0 499.8
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Seaple III: 0ld doped 2lrplene fabric from ths fueslage,

with grsen paint veginning to soccls.

Bexies (a)
Jo. of Test % Elongation Tensile sirengsh in kg/m
1 3.8 1000
3 4.3 1050
3 8.0 1113
4 6.7 764
5 7.3 913
hvarzge 5.96 047.8
Seriee (V)
No. of Tes% 4 Elongation Tensile st-ength in kg/m
1 3.8 803
3 8.7 Sb4
3 4.0 996
4 8.8 767
5 3.3 1164
Average 6.9 938. 8

Thile, as shown br Table I, the fabric from the bottom of
the upper wing stili bad a tenslle strength of 1089 kg/m; the
sauple froa the top of the upper wing, which was most exvosed
to the weather, had a tensile strength of only 498.8 Lg/m.
which must be coneidared mioch too small for & doped fabric.

The tensils strengths of the fuseiage covering {Tables a and b)
wsried betwesn 937 and 948 kg/m. It is not impossible that the
fuselage covering may Lave been of poorer quelity than the wing
covering, as it only hed to afford protection ageinst wind and

reather and was not sudbjected to great stresses.



The tensile strengthe s%tipulated by the "Flugsesugmeisberel'
were fully Zreat smough. Proll demonsirsted in ais experiuents,
inostituied br the "Flugzeugmeistsrei," that tenaile strengths of
700 to 80C kg/m in ths veaker direction was fully sufficient for
undoped wing feoriocs.*

-As glrzealy mentioned, the samrles tested were covered with
g coat of paint. Trls served to advertise the gir traffia enter-
prige and to awaken sn iIntersst on the part of the passengers.
Unfortunetely, however, when not erployed with +ke necessary
tecknloal knovledge and ceublon, tke paint mey constltute a
greet aouvrocs of danger, for 1t is 2 3lmple and sure means of
quickly and easily oconcealing many defects of the wings, llke
t3ar8, weeling patohes and badly weathered spots and sometines
80 as t0 deceive even the sxperienced sye. Hereln lie great
dangers and disadvantages for ths airplane, and eventually fcr
air traffio.

It o2onot be regarded as a means of strengthering old dcpei |
fabrie, olthough it seems to have sometimes had that efiect, &s
the palat doss no% ocombine with the dope. Thers :é ather In
£flight & reactlon of the two substances against each otter,
waloh ozises the peint to scale, espeoially 9n top of the Tings.
Wsathering influvences, such as molstu—e, haat varietions and

~7ind, vortsx nolions of the propeller stream and the lift-

gensrgiing Fuotion gradvally destrovy the fabrioe.

* Teohnmizchs BerioLbe der Flugzeugmeisterel, Vol. III, p. 383,
wublished by R. C. Sonmidt, Berlin,
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Fztirie risnozena*, walch appear esneciellr efter great
atressez during flight, and are indloated by slackness of tre
doped Zzbzis ocovaring, likewlse ceuss gradual detsrioratiox.
Proll deronstzatad ex-erimentally™* thet +the fabrio, when fresd
fron the load to whiosan it had been subjected for a2 long time,
was a% £ira’ slack and slmnosat devold of elaetliocity. This condi-
tlor wae nowsvar of siort du—ation. The “abrio recovered lts
prévious slastlolitr to & cec-taln extent, indicating = good Qual-
ity o2 2ove. ~

A gcod neint should suprlement the dope to a2 ceritsln degree
xad ratice the moistening of the fabric to a minimum. The CGer-
ses Exrstizsntal Institute for Aviation is sbout to undertake
fuother excarizents on the availability and behavior of palnt

28 & gsirengthening coat and will zeport later.

* Gompare C. G. Grsy in the Aeroplane of Oobtobsr 5, 1821, Kc.
id, To, 363-326, erd ». 307.

"‘f"ngtsohrift fu= Fluztechanlk und Motorluftschiffahrt," Jamuary
EI-'—, -I-w':C'; p. 20.
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